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rt^«« 2 (JjJLT. i>y>tn?-«) nmm&ftoi&i (jeiT, 

) t-#lt&fiff*imPtdct, *^ttr*3JBEPmaxfcOIBIO^APS:^f36^t§v>«[i:lfc«iU K 
1 1 2003-262177 ^<2r# 

*ja^C!Ac«FJW (MBT : Minimum advance for the Best Torque) l^TO 
[0 0 0 4] 

*(BSJlfcilft©»8ttiP*^T||[v?^t#ISLT, ife£-f*o 

'<Dmm^m^firfiKmm^k'xmm^^ ? ^±t«j6"f* - * h«i t * o t # t 

ft # < ^#Mp d p HiB^-r * i ? * »3fe"t iii fc4otiO>4, 
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[0 0 18] 

a ? , j. > y > & j; V s <d wmmm. (D^fc m m x $> & <> 

[0 0 19] 

I^Klpaiy > (£TF\ TECUJ ) tv^) l tt, < £ 7* 

fSCPUlb> tfMOR «3 *J8 X 'J (ROM) ^i^V^AT^^r^^^V (RAM 

) i c. &£Tj?m®v>&m'fflwm-%*&&ftJ3'< y?-?*-* id* 

fitv^o 1 c^ROMCIi, mm^g&CDMfPSrfi 1 ? fcft^n^^itf 

ROM£*&ittS*L&o ROMti^ EPROMOi9£#§^x.Rrtg£ROM-T?fc <fcv> 0 R 
AMKIi, CPU 1 b \Z£%mn<Dtzto<DmkW$Ll) s &VbM<> W-m<D&Wfrb*kbft 

[0 0 2 0] 

214* 4 -9--* ?^x>^>-e*Jo -x>v^2li* ^^,#3*^L 

[0 0 2 1 ] 

:fE*»tfi^*^?^9#Sfclt&*LTv**o &>K-7?V$ iz £ oX§£*tbKtz>XfcK £ <9 

t-ffltrtf^o tr* h > i oomMsuant, Kommmmiz&mzti&o 

[0 0 2 2] 

ZtetoftKm^P c y 1 *£j&U fMECUl 
[0 0 2 3] 

-x>v> 2 fcfi, >? i 7ytrjs**yy-nij s WLWhixx^& 0 9 y y?ftJz>*r 1 7 tt^ 
^^v^? h 1 1 <7)l5|teiz#v\ /^*#^T*£3CRK>f§-^-i3J:0 f TDC>fI-t£E 

cu i ^m^j-r^o 

[0 0 2 4] 

•?&&o ECUKt iCRKff^C, x>y>2W|lIKtNE i S:iffit*o TDC 

& o 

[0 0 2 5] 

Hftti* ECU 1 ^^^eiJWf-^^J: «9$iJIH?tL^ 0 xuy MV#1 8 totttStLfc** 
? b (0TH) 19li> *n ? h 1 8 ©MflEfcJECfcWSCflTS-** E 

cuicws. 

[0 0 2 6] 

^^IfJEtl (Pb) -fe>"^2 0ti, ^oy >;v#l S^TtfSHOt-^tt'b^Tv^o Pb 
-b^-9-2 0fcJ:oTttm3*LfcR*tfjE2jP bttECU 1 K2&5>*l* 0 
[0 0 2 7] 
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h;v#l 8«5±*KWU iT7D-^^ (AFM) 2 1 ri*IS:&t <b*LTi/>So 
r^n-pt-^ 2 1 (i> 1 8 >5>^*:*^tB U -e*i£ECU 1 £ 

[0 0 2 8] 

7^-b;V^^PS-fe>'t2 5**, ECU 1 K^£*LTV>3o T 9 
[0 0 2 9] 

[0 0 3 0] 

ECU 1 bzfaifxmbtitzm^teXtlJ >*-7 1 aK«§*L, T-tvP-TV 

9 CPU lb W\ ^Sft^v^Wt-f-^ 1 c KftttStfCv* 

[0 0 3 1 ] 

*sv»T, Kil^ «rtffi<Z>ia^¥^£3&E*^U «ttft«±^ &*l$JW<o 
ffe(:ov>tli, «£*i&o Bfc^Sfi* <t 9 fc, #teffi^3 1 I±ffi*fi3 2 

[0 0 3 2] 

3l£l£5e3ftTv^£;Acl$$^ I G 1 T*S b\K^th 0 *m&W<D— SEMBBtRTtt 
> ®*i^B#K9 I G 1 ta5ttJft^*tn^.*o aEtt^WJnjttt, jSjWJW** I G 1 *^tr 

l&J&^i^ a^-T^^-f *>Hcfcfc>K ^«f3W**I G 1 *r*'kk Lty^^tv^ 

[0 0 3 3] 

#HLfcH^¥*&##Ei:fc2fe^T. #ttffl^3 IO, $£H3 3 3 4 ( 

©Wi^tSi^tli, 8tjfc$*Lfc#te*li»3 ltf*<b, fl^lUIIMBT^I 
[0 0 3 4] 

*mmM \- x tut, m&<Dmm&mKfccfzmm&!ki%fflMB t & arm-*- a - t a ? -c- g 

[0 0 3 5] 

4§-&&#4 1 tt, ^ift-d-^-D I G IDt4«t4. ^tt-ft-f-D I G I Dli, H2 *#HRL 
2»*»$*l*o — Hlfc«T?«, ^Ib-ft^D I G I DO-Utt, W^'H cCfitU* 
[0 0 3 6] 
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yytjUSU S$fIGBASE^*^o i<DWJTMi> RXS«iGcy 1 fc. 
j. > y > USSgtN E i: K^o'v* TflFf 5cO ^ v 7* #JR U IGBASE^S, 

[0 0 3 7] 

* 4 Senate**® C*tJ6 U T * ^^-T & #5 »i fc v\, fbfc 3 * - «> J: 5 * 

[0 0 3 81 

SRX^fiG c y ltt, ft (1) Ctto-C*IHSfL4. -A G t hit, ^77n- 
*-*2 1 (HI) Kiot*B«*lfciW. Pbti. R«fE**>t2 0 (HI 1 
) HJio-C^ffl^tLfcit^i-o Vbtt, !ft*t*«>{*f* (m 3 ) *^1"o Tbtt. R^ttO 
(K) £jjrto Rti. *t#3»t?**- k«\ «0«*>f Mtmt* *> . 

ktt^E!0>*M ^StjfU (k-l) J±liirlllO-*M ^;v£^-fo 
[0 0 3 9l 

&T<Dnnw<Dmw~eiz> wm^***-* rkj -m^tt^s^ mm^-ur* (4 

Hfcl] 



[0 0 4 01 

#jAcl*»l«^ft»4 2tt, ^ (2) H^$tL&J:^C, ^^fil GBASEiSJ:™ 

L^Cio-C, j*jAcl*JB«I GLOGtfHJta, jft^»»*tIGLOGICftot 
, &>X-7y?9 (HD (ilgib^tL^o 

[0 0 4 1] ■ 

I GL0G= I GBASE + D I GOP + D I G I D (2) 

if IGLOGK, tftffD I G I D3ft**4*t*tkett***tfc^. ifD I G I D 
tf> X n Kmm&frZI&mMK&'XftMm^ IGLOG(:^«-tCii), ( I G B A 
SE + DIGOP) *Bfj£fBHl*3-C»»3**o 
[0 0 4 21 

J0LTO|HWC»i^ «H-t, (IGBASE + DIGOP) Sr«£Sfe^«f}W fc^o 1£5e 

^^tt-f* i ? «l&#-t D I G I Dtf*2rax-<b*i&o SEttif D I G I D{±^ 
[0 0 4 3] 

d i g i Dtmthtitz&'xmmm^ i glog^ot^w, 

5»wJ:ofttrtJEP c y l**&ffl$*U> 0 ¥*&*«E*ffl»4 3 »i, S^ffiS 
*L£f^l*|]±P c y 1 fcov>t\ |f¥WffPm i _a c t !:fiHt^o 
[0 0 4 4] 

MBTltt5^4 4 tt. H^*»ffPm i_a c t 33 J: DT»H7P¥**«ffi P m i _ 
a c t fc»J©-*-&*IM!-S- D I G IDCi^t, jfit^«F3W«>#ttl»***^*o 3t£ 

[0 0 4 5] 
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JLIBwanEteD I GOP ^r^aii-^o 
[0 0 4 6] 

tOUJfcflmi, mmfel GBASEfc*UE4itD I GOP?>fa£> flfcatj&jWJfflMB T 
[0 0 4 7] 

frllrt t W*&"**o ffiNMf«C*v»T, 1Wl*lEE(iliJn-r^o jftRC;i?v*T»fctr8* t IM&L 

[0 0 4 8] 
[0 0 4 9] 
[0 0 5 0] 

yZtitznftEt*, Pcyl (n) "C^U ££-?nt±, ^ > > * frt&to 

[0 0 5 1 ] 

TO*^J)±#ffif|4 3 (4, 3* (3) P«9t, H^taEPm i _a c t *»ltit 
£<> * (3) (4, ffiI*lJEO»^0*^ffltBLT, H^¥*&#«lffiPm i_a c _t 
ffi-r*^fe*^L-r*«J. dttfco^Ttt, #<&¥8- 2 0 3 3 9^#^#ffl^$tt 

[0 0 5 2] 

htt, 1 «t^f ^ ^CUtSftgtKSC^t* D , 4 -^-f ^^xW>^ 
[0 0 5 3] 

C 1 ti\ 1^1*1 EEP c y 1 K43tf&> J. > y > HHEjfcO 1 ^fcJft* 
&®L<0 lfe<omW&ti&fr) U <f> Hi, ffifiJBEPc y 1 K43tf&> ^^v® 

fK^lW^TDCCMtififfil^to C2li> fgfrtJEP c y 1 »i*»t*^^> 
y>®^ic^2«^ (1-£fc*>, *>^>HHg8k0 2llF«)JII»»Uft*) «>*ll**rJU 
I 2 {4, flfrtJEP c y l Ki3lt&> J->y>HJ^0 2«^^>TDC^1-*^5taM : Sr 

im2] 

Pmi _ act(k) = — [ Cl(k) cos(<()l(k)) + C2(k) cos(<|>2(k)) ) (3) 
2h \^ 2a. 

[0 0 5 4] 
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l#U£fl*i: 2#j£#) i:*^^T, @g¥»ffPmi_act*iUJt4o 
[0 0 5 5] 

ffirtJEP c y 1 OlWt2W*itat^ffe^v>TMt^o £<7>34ffi#& 
ii, ±Ifi^#<2r¥8 - 2 0 3 3 9 t itm^^M.^lt^fiiz^o m&mxii, Ti-v?7 

[0 0 5 6] 

TOj«jJE»tfi#4 3 a. *yyy°v yyztitzmi±T > c y l (n) fc*frU 5£ (4) 
[gfc3] 

Pcylodl(n) = aodl 1 • Pcylodl(n - 1) + aodl2 • Pcylodl(n - 2) 

+ aodl3 • Pcylodl(n - 3) + aodl4 • Pcylodl(n - 4) 

+ bodlO • Pcyl(n) + bodl 1 • Pcyl(n - 1) + bodl2 • Pcyl(n - 2) 

+ bodl3 • Pcyl(n - 3)+ bodl 4 • Pcyl(n - 4) (4) 

7 4 : aodli(i = 1~4), bodlj(j = 0~5) 

Pcylod2(n) = aod21 • Pcylodl(n -1) + aod22 • Pcylodl(n - 2) 

+ aod23 • Pcylodl(n - 3) + aod24 ■ Pcylodl(n - 4) 

+ bod20 • Pcyl(n) + bod21 • Pcyl(n - 1) + bod22 • Pcyl(n - 2) 

+ bod23 • Pcyl(n - 3) + bod24 • Pcyl(n - 4) (5) 

•7 4 )V$m&L : aod2i(i = 1~4), bod2jG = 0~5) 

[0 0 5 7] 

zLfibnTytfry 4 )v?<DSfrmt>*, ^tti^n. meo (a) (b) n^stL-c 

V>&o \*.*7 4*'9 (a) tt, ^>i?y®&%C(Dl&mfrZmmirZ£7%&&ZW<}^ 
y V/**7 4 )V*x*h *) . 2$C7 -<)i>? (b) »i> ^>v ? >0$Eg!i:o2«^^ttmi-^> 

[0 0 5 8] 

^^iy ? 2«^^i^i*iJiP c y 1 ^»ta-r&-^-e£& 0 

[0 0 5 9] 

fc\z-tz>&*:tiijShz>o x-yyy®mmzmmLX7 4 n< 9 *i&m-t %> tizx. *k 

i 7 %m%.*®ilk-fZ>ZttfX*£2>o 
[0 0 6 0] 

;i/*<£>itJBKJ:o-C#£>tL*H!P c y 1 o d 1 (n) «:7tn»i:U$ 
ft, CI • sin («ne + #l) ^$*l£ 0 2 #7 4 ©SJBK «t o T#«b *Lfc 
tPcylod2 (n) £7:hn^«t LT^-f C 2 • s i n (2 0 n e + 0 2) 

tmzti&o ii-e, fineit o~2 «<Dfe*&o3-y*jy®tfc'Pi*$tLx&y), tr* 

h >7&*TDCK&;z>B#, «ne = 0radt^o 
[0 0 6 1] 

tZhX. ^ (3)©Cl-cos (^l)^5«ty ? C2-cos (0 2) »i> Irti^tL 
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#02 0 0 3-3 8 5 7 4 1 *- a J I 8/ 

„ 5£ (6) &iV* (7) ©i^ttii^l&o 
[&4] 

CI cos(<t>l) = CI sin(^ + <J>1) (6) 
C2cos(<|>2) = C2sin(^ + <|>2) = C2sui(2(^) + <|>2) (7) 
[0 0 6 2] 

;v^<^tb^lC 1-sin (ffne + #l) ^(6) t £Jfc&LTlK'b^£ J: 

mtiz-tyy-fi) yy-r*i\^ a (3) «i»c 1 • c o s (^1) twsifc^-ci 

&o flfl*fc. 2*7 4 ;V*<£>m7JC 2 •sin (2Dne + #2) ^ (7) tSrifciRL 
TlH<b^& i 9 >II^3 4 (1"^*?*,^ fne = ff/4) B#K 2 

4 )\/9(nmti i k*ty-7v >rir*uf, 5* (3) ©2WC 2 • c o s (0 2) 
& i i: /& ? T- § £ o 
[0 0 6 3] 

iit, H7 *#RR"t-*fc> ^9>^^|twJt-ra«WJBEP c y K 1 ^ ^ * OffiTJ 
|:ov»T07t n^J^C 1 • sin («ne + ^l) , £ .fcO^*?* coffin 
^t^7to/«C 2'sin (2«ne + /2) #^£*LTV*& 0 T^n^^C 1 
•sin (0 n e + 0 1) 13^^02 -sin (2 0 n e + 0 2) W\ tv»it^§ *lT • 
35 19 . JfctfcOfcfc* Cl-sin ( 0 n e ) £ £ C 2 • s i n (2-One) rt**fflv>*ft 

[0 0 6 4] 

MiELfcJ:}^ n e = ff/2-C2b*«F, i-ft*3*>TDC^9 OJK^-e, 
;l/*Offi7JC 1 • s in (<? n e + ^ 1) **)ry7V >^Lfeffi5 1 fix 5* (3) <D 1 ^ 
Jj£55-C 1 • c o s (0 1) fcJH-o fine = ./4t*^^ t**J^TDC«4 5«© 
^f-C. 2&7 4 )V?<Dm?}C 2 - sin (2 0 n e + 0 2) fc-fr > "/V > ^ L/cfit 5 2 ti 
, 5£ ( 3 ) cd 2 ^cjSfl-C 2 • c o s (02) i$to 
[0 0 6 5] 

LT > ^c^^9>'^^^^i3v^Ti^:-7^;v^^J:cF2^:7'f;v^<7)tB^ : S:-9-> 
>^ • KtS^iiia O x 5£ (3) i:|ilo-Cii¥WffPm i_a c t £ 

[0 0 6 6] 

TDCt4 5lt9 0j£e*v>T7 , y^/l'7'f ;v*^£<Dffl7J£-9->:7' , J fc 
[0 0 6 7] 

3M£<&«j**i&93"*&o «5 5t±. mi Kfaztiz i d tcflE*ffl^«rtiE-t>-9- 1 5 * 

[0 0 6 8] 
[0 0 6 9] 
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y y <7>mmm<omh mmwtoe>&Bt<ow* * 0** * * * > ***** ^ *^»f 

[0 0 7 0] 

fc£-e£&o m8<7) (b) k^$*u>4?k, 5<&J*to 
fcfc*^v>T#ffi$ft;fcH^¥##3&EPni i_a c t («5 7 >3i$W) »i. 

i:l3t3r|WjClI£^i-o 
[0 0 7 1] 

7 2*wi, 11**7 2KW1-&£*B#»3tf*> t«MfflMBTt*5o L*Lft«* 
|| EPm i_a c ttt. illsN «7 3 *#o«#»t**7 4 fc^3*L* J: } 
[0 0 7 2] 

& o 

[0 0 7 3] 

ffc, jSiAcWFJB*. ^7?>e>»ffiS*t;fcfl[ (^ill I G 1 

7 5±fc5Mfr-r*o ^^m^^^J±60 1 ^76^53-*^^ fi. #ttlB*7 1 <DJ& 

(pe) *#o«[tt4K»je«*Lfto 

*tt«*^*»4 1*4, 5* (8) fc*3*L*J:^ 3«©IEK** 
^UMDIGID^tSo * 2*JJ:tfa 3*4, « 1 . «2 

#J:tf a ;3{4, Mil (ci<7)«#a-e{i. *«W->f 

[&5] 

DIGID(k) = 81 • sin(ol • k) + 82 • sin(©2 • k + v|/) + 81 • sin(co3 • k + \|/') (8) 
[0 0 7 6] 

LT*>«fcv* 0 -I©^^^#f VzbjM, M^J) O^tST. SIlf^DIGI 

[0 0 7-7] 
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m 1 0 fc, — $1 1 bT> SSft-g-^-D I G I DO^^tjn-To «tift ^ * •> > * C d i g 
i d<75{ft£7Fl-o I G I C d i g i d_ma x^jlS^J:^? 

tL&o **>&nc d i g i d KW-(Si-*J(Ettfll*D IGID*. v 7 1 Lt^^'J 1 

c (mi) ct&itsa^t^o 

[0 0 7 8] 

agOWf-f-D I G I D^ri*. y^'bJfim^tL^o UV^fWC d i g i d_ma 

[0 0 7 9] 

^F-t 7 7 li> ^iMI^D I G I D<D b *) 7 &H©f£B£7Fl-o SOHrtf-^D I G I Dli, 

-M-tD I G I D?>^»j-r&fSH£, •fJXtfclfrvJ A <£ d CbTfc J:v> 0 

[0 0 8 0] 

SEtt-R-f-D I G I D03ESMB7 7fi. a*«>a(E*»T5l*t* % HI 9 tap 3 J: ? ft 
Ba^j&tffeEOKIifff 7 3 rtMXia J: ? CKJg Sit bv> 0 £<D£ i «K> 

m^D I G I D C i: J: lj , gglMs^D IGIDiUo tlW*^f§^ 

-Sit £0jg-f *o 
[0 0 8 1] 

HI 1 1 £#RBbT, MBTlffi^4 4 1:1 >5^*fe$*L*, ^tHI^D I G I DSrfflV^T 

^a#is^#ttffliSi7 1 zmfe-rz^minwt&o m^^Mmms nt. no© 

MHf-^D I G I Drt*»aH**fElffl 7 7 K*tJ6-t4o RJfe^iWWBtt, tfrifcbfc J: "9 C. 
liilGBASEiiliDIGOPt^W^o £ ©l£^.£;/cBt$ &^ &Mfe-%rD 
I G I D fcJnx. * i t 1 •? . tt*fc b-COjStjAc^JWM-f - 1 G L O G *f6B 8 1 rt-C»ifc 

-r 

[0 0 8 2] 

^t&m-^D I G I D^ioT*!Ac^^laH8 1 fi-C«Htf bfcl^O HTP^^HttEO ft 
[0 0 8 3] 

HI 9 *#B«bT8iWbfcJ:? fc* ^*»?>«lffi$*LfcttKia3fe*^4^W«BC*i"b 

^) ft v\, b3&»bft**?». *m$£w<o-^w&M-?te. ^ent^d 

I G I D*ffl^t,WS3M8 lrtTiS*frS«£fcfcJ:»K J: 3 ft 1 

ft<, ZXjtV&tf*) £i$o^l&8 2±OB9* 3 F**»E* , »#S^ lotMI© 

[0 0 8 4] 

#ttffl^7 1 t«£t**#»4^*ttWt4o 7 1 ^ (9) K 

<t9ft> Wmm^T> I G I Dtf>2#:M$:Fmbt£: Lt^it4ii:^i4„ 
[#6] 

Fmbt(DIGID)=Aigop • DIGID 2 +Bigop • DIGID+Cigop (9) 
[0 0 8 5] 

A i g o p n B i g o p JsitfC i g o p l±> rajfei-^S«SfeT?ab*« £*t<b<0#gfcfc 
, D I G I DC -to TW* 8 2rtC#^b£l2]^¥:^*^JE^I^1"&-^* 

[0 0 8 6] 

HI 1 2 *#RB-rs fc, rajeS*tfc#SfcA igop, Bi gop*itl t Ci gopKiO 

-»ITV>4<3#*)*4, K3fe^CjAcl*}Hfcfkajftt^C«F«MBTi:<OfilME IGOP^ ^ 
ep8 4 KJ: ^$*iTV>4. 8 3 <DM±m. 7 2 Ii5£ (9) Wt4dfci:i •? 

miE# 2004-3 102806 



Sfrm 2003-385741 



^-v: 11/ 



^Ltbbtizvx^ mmE i Gopit « do) <DXi\znm2tL*o 

[§&7] 

EIGOP = ^^- (10) 
2 • Aigop 



[0 0 8 7] ^ . 

Wifc&'XftMli. flM^MBTCJtfC^E I GOP»„ i<D«*4< 

[0 0 8 8] 

> Wi3VhD-7 4 5KX OH^E I G0P*r-*nfcJ|m3"**£ fcfc-t "5 > 
[0 0 8 9] 

^:-e, _t|E<7)WifcFmb t fc£-**L*«8cA igop, Bigop^i^Cigop 

HBRH«ffl$tLfeffirtJEJc*^T¥*&*"»BE*ffiS4 3 £ i)lfflHfiPm i _a c 
[0 0 9 0] 

£. ©H3&£i6fc ii> ft* 2 i i^ft^ft WfkftW^&tm ^ & £. 4: S & o 
Tl±. *lcWfiAi:J:4, «Wf*3 3 0 4 8 4 5 ■£&»fcfMIIW f lB«3 *iTV>& 0 
[0 0 9 1 ] 

5^jEfe^=B£d^Sira^7;V^';XA«. 5* (1 1) *>J:$K:fR3*t*o «^ b 
(k) tt, f©S$iOase (k) fc, ^Uf^dfl (k) fc©*n?*S 
fLh 0 Sit, 3* (16) h;VT'&£ 0 
[ft 8] 

0(k) = 0 _base(k) + d6(k) (1 1) 

d9(k) = 5 • d9(k -1) + KP(k) • E_id(k) (12) 

rrt% 0 T (k)=[Aigop(k),Bigop(k),Cigop(k)] (13) 

d9 T (k) = [ Aigop(k) - Aigop _ base, dBigop(k), dCigop(k)] (14) 
0_base T (k) =.[Aigop_base(k),0,Cigop_base(k)] (15) 
"1 0 o' ( 

(0<5'<1) (16) 



5 = 



0 5' 0 
0 0 6' 



[0 0 9 2] _ 

ttffilk'** hfrdlZte^X, Ai gopC^tSSIIiflC^^ Bi go 

0 £*Lti, |BJSBK3£E_i dtfVvKWJfLLtz^ A i g o p/itftf*S£*K B i gopis 
XXfC i g o pa*£#Lfe;ft.&> tV^M^^o 

[0 0 9 3] _ 

^ (12) t^$*LS5£«3ft&ra5£mME_i d (k) tt, (1 7) K.t 

*i& 0 -r m^mmE_ i d\u mmm-^D i g i D^mmm^-xwmm-w^ 
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^EPm i_a c t fc, aEtt-fg'f-D I G I DS>ffrEHfc*A2J t LTMtfcFm b t 
o^T^m^tL^^H^^^T^lJEPm i_h a t h<DW?*>Z>o 
[&9] 

E _id(k) = Pmi _ act(k) - Pmi _ hat(k) (1 7) 
Pmi_hat(k) = 0 T (k) • £(k) 

= Aigop(k) • DIGID(k - 1) 2 + Bigop • DIGID(k - 1) + Cigop(k) (1 8) 
; T (k) = [DIGID(k - 1) 2 ,DIGID(k - 1),1] (19) 

[0 0 9 4] 

y>f>KP (k) 1±> 5* (2 0) \Z£ lomZtlZo Ptt. * (2 1) Pi *m$*U>o 
* (2 0) lfc-fctfA 2<&«3&fc.fc IK BJgT^^XAOijB^ J^TOi^ 

ho. 
[0 0 9 5] 

A 1 = 1, A2 = o :B^>7;^';Xa 

A 1 = 1, A 2=1 :t^2*tt7*rf'JXA 

A1 = K i2 = A :ll*^>7^'JXA (A«\ 0, l^^E^iS) 
A1==A, A2 = l :l*#lf/h2*ft7;V^JXA (Att, 0. 1 WO^T^) 

[»10] 

KP(k) = «1 {20) 

^ W l + ^ T (k).P(k-l);(k) 

P(k) -± ( I- ^.P(k-1)-C(k).^(k) (21) 

:rt% Ifi(3x3)(D#{4=rf^J 
[0 0 9 6] 

[0 0 9 7] 

«3^<9±fS#?£K<£*Uf, ±150^: (11) Kfc£*L&<fc o fc, %$LHr Y * B ( 
k) ii, «|fi_base (k) ^OliS^d (k) fcOft-CS$tL4o 
|W)5ei^E_i d#+5-ifni:ja^< i, S (12) *bW?>*4i^i:> JE*rrt#d 0 
tt (Aigop (k-1) -Aigop_base,0,0) KJRlfcU «fcoT:£ (1 1) 
9! "5 #8C^* >^^»± (Aigop (k- 1) , 0, C i g o p_b a s 
e) fcttJfc-*-*. «8cA i g o p«Hga*-tfnfcfce>fcv>«fc-9 KHj£3*LS<&-e, 5£ ( 1 0 
) £ V* T ■£ n jc J: £ j&*Hia $ *U £oT^®&!fc^&MBT^<Z)ffiJ^^f&ftr&- 

[0 0 9 8] 

$tz, mfcmmE_i d**+«-«nnia^< ##b i g0 pmfnKJKattawc 

,^(10) fc*S*L*, ilMHiMBT^tt^ilE I G0Ptt^ni:4^o 41 
ME I GOPriM?nfcJR3C-t- JWjflCifcWUHMB TKjSt^WW 7 - 
K > < y * WHP £ ft W ^#ihi~ & o 
[0 0 9 9] 

§ < ftofcifr£\ aStt-M-D I G ID^tMPmi.a c t fcO|IBOffiHtt*«a < 
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[0 10 0] _ 
[0101] 

) fcjjsStL* J:$fcHftL i m_a£®ffl-r&o MifcL i m_a(x)tt. xHo± 
V>*i:JW[tiM!tf*4. L i m a (A i g o p) C«t 0 > A i g o p it, %<Dm.* 

Mfci i] 

Aigop <= Lima _ a( Aigop) (22) 
[0102] 

>&ijtA i g o p *%<nmz.mtL-rz>w®LL * m_**&mirhm&*, m 1 3 Sr#it 

TmHJ-r^, 0 Hi 3 {is l^^«W^ft^iAcB#WMBT^+^HJlX^L. D 
I G IDtioTH^taSPm i_a c tfli^»L4v> (1"&:b 
) #S8&jjr*-o ^»0#tt«l«Sltt^ 9 lKio-C^iiTv>4„ £ <D X r> fcttttTIi, 
3f5effiiiL#\ TftlSfciafcW^B** (i"*t>*>> A i gop^O) ?>ffi$l9 4 fc Lt, & 

H^C^-erS^-e-^Jfe^o £*l 4: MIS[L i m_a ^riSfflL-C, _tft£ 

(i"£:b*>> Aigop<0) ««9 3 t 2 ti%> X 

[0 10 3] 

^JW*«l»-J-*o «Jtjftt^cB*»MBT»cJti-*«36E I G O P**-tfn fcJR 

m-f&i:^^ ffiJEISDI GOP£ftttS«o ttiEfcD IGOPt3t»fI GBASEi* 

JnfcSdfcrcJ: «K HME I GOPrt ? *ff»£*L;z> J: -9 K-tZo 

[0 10 4] „ 
Win>hn-74 5tt> E^JfeMftim^ffl^T. iB^E I GOPfc-tfnfcJRifc 

S*4fc*6O«0*A^i-«:*3t>»jE'ttD IGOPS:Iilit^ #ffi^{±> S (2 3) K«fc 

[»1 2] 

DIGOP(k) = -Krch • <y(k) - Kadp£ <*0) ( 23 ) 

i=0 

a(k) = EIGOP(k) + POLE • EIGOP(k - 1) (24) 
;rt\ Krch, Kadp > 0 

[0 10 5] 

iB&Ufcmmmit. mm*. (---^±> ^eigop) ©s*t (--^ fi > 

[0106] 

(S«P«3feia««lt?tt« DtxM^ o POLE i±12J&Mf& <r 

-dME i GOPOJDOfcjSKfc&J&rSo polei^ l< j±, - 1 

< P 6 L E< 0 *mtz1r X iWifc-ZtLZo 
[0107] 

mmmSke (k) = 0 fc Lfc^fi^ffiA^tO^tftu ^iE I GO P<&JfcSC#tt*:8l£ 
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-f&o ff (k)=OttU> 5fc (2 4) ^^OO^X-gl^ati^: (2 5) oi^n^n* 
[»1 3] 

EIGOP(k) = -POLE • EIGOP(k - 1) (25) 
10 1 0 81 

i:?, HI 1 4 ^#lLt, «l>Jfcx.|B*Cov»TKW-#-*. ii#EIGOP(k)* 
i tffti^E I G O P (k-1) ©ttffifl±i:> S (25) 0«J «5!fex.Bi»Ca ^9 5f 
*S3*LTV>& 0 £0*9 5*TO^i:n?^o EIGOP(k-l)*iO r EIGOP(k)©» 
&*tfrb%&tm& (EI GOP (k-1). EIGOP(k)) <D®Mm&. A9 6T*3*iT 

&*9 5±i:»*t4±^iftti. 
[0 10 9] 

fv^i-St, JfcJM (E I GOP(k-l), E I GOP(k)) £> ^ (2 5) 

fc> -fUME I GOP ZVvKWMZt&Z &o 
[0 110] 

[0 111] 

J&8FJg5£/<9*-*POLE»±. RTaE^Rjfe-rSit^-CtSo J6«r»5fe^ 9 > - ^ P 
OLE^lttSitti 0> <HME I GO POJfcfc&j£*^i-*t *o 
[0 112] 

Hl5*#RB-r*fc. #iff 9 7, 9 8*3^^9 9 W\ M^*7^-^POLE 

a*, ^-tt-rtt, -i> -o. 8, -o. 5 w^^hihe i GOPWJKataufcfcwi-o js 

«r*f5£'<9 *-*P0LE©*fi*MI* , *3 < & &Ko*u §1E I GO P 
[0 113] 

HI 6^5*^121 7fc#RRLT\ &jWI«fM*0*©»**:K 
[0 1 14] 

H 1 6 tt, &!kJ#W IGLOG*, &&(DmmVlWz&'3^xmfe<0-? v 7 frh 
litlGBASEi:, gZMm-^D I G I D*M&-tZ>ZbK£oX&.mLtz1ii&V>, M 
^taffPm i_a c t *m-fo WIEffiD I G O P &/flv»fc*jS&Jkl$JtSMB T^O 

[0 115] 

I GB AS EfffclC?? "/j&^lfttti £ tt& 0 "*y 7frhttim-£ti2>&mmi GBASE 

^ib-ra (-*-*£>*>> u^-K-ra) . ^M^v KUi^a *k htp¥** 

$&JEPm i_a c t fi©Tl-&o ftajS^JWMBTCWJE&i-^H^^aiffi^V^^ 
#M=-f-l 0 1 KJ: i5^$tLTv>^ 0 jS^JW^a^WFJWMBTtCJR^i-Sifc 
^tl^V^t, @^WEPmi_a c t 0 1 t<D "-ffC JiJSMStL 

[0 116] 

£ <fc o fc, £ftfc£*B#83 JRSC S « 7 4 - y * flfljflip * «JS L ft v> 
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**1-o ti^DIGID«M«t (I GBASE + D I GOP) KiJDJfS 
fiX^^><DX^ ^'X^mm-^l GLOG«»Ltv^o 
[0 118] 

$?m t o~ 1 1 om. ^xmmm-^i GLOGimm&xmmuBTKmiLxist), 

ioTlI]*W§"2&JEPm i_a c ti>, iMB T K*tf&1-& V*>Ww* h 0 &XWmm 
-tl GLOG7& ? *MiAc^MBTl'TOLTv^(7)T'. «IE'fiD I GOPOilililH 

[0 119] 

BASEii^M^^MBT/^fl-tU iotMHiif I GLOGtfl,^i 
MBT^^Wo -e^M^ i^tiEPmi_ac t^STU WlM^X^MM 
BT^lSt-S 1 0 5i*) &1£T-t&o 

[0 12 0] 

MBTfilii4 4ii> SEtt-MD I G I Dl:IoVt|»Fmb t kzk DtiJfcStLfcBI 
^sp^SftJE P m i_h a t #\ ^^H^W^JEP m i_a c t fc— SrT* «t "5 
, igop. Bigop^iffCigop fcraj&t&o *-<0*t*. JH^Bto 3 !^* 

£&EPm i_h a ^WPm i_a c t fciifl£LT«#i-*o #8cA i g o 

p, B i gop^iWC i g o pORJfcfcJ: *K *«j£iWl*MMBT***ffi3*L*o 
fc, K5fe£*l$»l (IGBASE + DIOP) <Dlfc&&'X%FMMB T SME I G 

op^naj^tt&o 

[0121] 

^F^ t 2<Dtb1t*)"Z. <HME I GOP#±#fCv^o»^So W)S3>hn- 
74 5t±> «1E I G0P«^ti^j:7^ ttjElfiD I GOP^IffifJo ME I 
GOP <0*L%±#*) & X 5 «IE#D I GOP^±#Ltv>l,©WSo 

[0 1 2 2] 

ttlEteDI GOP**3fl;ie>*LS£fcfcJ: »K WiitIGLOGIi> Jt^fOMiE 
S*l£o fcJ:*B#iai t 3 K^X, .^'X^mm^rl GLOGIiflMHiM 

BTKtWIti. jftj*ClWI«tI GLOG^ta/S^WBMBTCratLfcO-C, 
¥WEPm Lac tli, l"** 105 MMH"*.* 

[0 12 3] . 

al/-y 3 i$itov>t, A i g o p_b a s e=- 2. B i g o 

p_b a s e = 0, Cigop_base = 300<0id KlS^Ltv^o tfTJfcbrt: £ ? 

H5£»ft&*+dH?n fcJR* I G L O G^fS^^iMB T fcJDtfi 

■r*fc, #3&B i g o p^afei^ffi-tfnCJRSC-rao me IGOPKWK 

[0 12 4] 

fMfP 7 n - 

mi8{±> giXi%%lfflffl<V7°v J tx<DJ- 4 >)v-^->*7Fto z<D)\s-?-yte, i$MV- 
[0 12 5] 
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[0 12 6] 

7i-jn:-7i»ii > titan. tn^tu&ms&mmK x vnmi-z £ 

ivyvEHESk^Jfe^BSMi (fctittf, 2 0 0 0 r p m) iURft^i^^ £ 
H&l 4] 

k 

Ig_fs = Ig_fe_base-Krch , a , (k)-Kadp'X; CT, (i) (26) 

i=0 

a' (k) = Enfs(k) + POLE'Enfs(k - 1) (27) 
Enfs(k) = NE(k) - NEfs (28) 
Krch*, Kadp':7^— HV^^^y-^ ^ 
POLE': Jfc&mfe'*? * — *(-l < POLE'< 0) 
ME_fs : ^ ^v^HJijSgCO g^ffi(ex.2000ipm) 
Ig_fs_ base : 7 x — Arts — "7 ffl (7) g^^ex. 0 deg) 

[0 12 7] 

7r77"S3 Kisv^T, IftHSftfc I g f s^ s , &'Xf%M I GL0Gi:t^tLS o 

[0 12 8] 

' (S4) o j&jkl$»3 1 G L O G tt. 3rS&(I {t:£z.lS> +I0m) KRS 

(S 5) o 
[0 12 9] 

^f^S 7 Kit*. )»W«^It^:*^S^^W«IL/d^ 

Tt*> tt&#affl»*£S1-*fc*^lfW^*^"*'o 
Ufel 5] 

k 

Ig_ast = Ig_ast_base-Krch"CT"(k)-Kadp ,, X CT "( i ) ( 29 > 

i=0 

a"(k) = Enast(k) + POLE"Enast(k - 1) (30) 

Enast(k) = NE(k) - NE _ ast (31) 

Krch", Kadp": 7 ^ — K'* y ^ £W f 

POLE": JS^St'* 9 * — ^(-1 < POLE"< 0) 

NE_ast : > S^IaHEtfife© @ ^<fi(ex.l800rpm) 

Ig _ ast _ base : 7 ^ —Arts. — ~7 O^^fi^ex. + 5 deg) 

[0 13 0] 

^f^S 9fc*v>t\ »m$ttfel g_a s &'Xtiffll GL0Gfct££3*L& 

[0 13 1] 

81^7^ - K'<y ^flBHiP (019) fc^Jfe-TS (S10) 0 
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[0 13 2] 
[01331 

^J^WO, It^L/c^ (3) ^oT, 0^WPmi_ac t £3rffi1- 
1^7 -r;w^ t 2&y 4 fr?<D&ti*V>-7V vftzvu-Tv- Mi, m20K 

[0 13 4] 

^f 7 /S 2 2 &CjoV>-C, WizEL^:^: (11) ~ (2 2) K&v>, #$tA i g o p> B 
i gopiSitfC i goptPU ^ (9) X'^^tL^ i^^«l^ft^*#^-t^o * 
f7^S23 Ki3V*T. ^(10) K^o'v>T. ilE I GOP £#tB't"&o 

2 4 K£V>T, ^ (23) **IM24) K^S*L*Jfc#*t£tSOT1iP*£ife 

[0 13 6] # „ 

5fc*5V>T\ i^i>^>iWE^J:CJlA^lG c y 1 fc&o 

[0137] 

*r-*ys 2 6fc*v>t\ **?y*C d i g i d* l/flM MT&o l^ 1 0 

ttffiURWLfci^, **v*Cd i g i dOii:i^ ttffli"^ 
iJo Xx-^^S 2 7 fcfc^T, *-)>^Cdigi dot**, C d i g i d_ma x ( 
£*U±. glfr«*DIGID©lJll»fcffliSi-**) J:i3:*:#<fc^fc*&*^ 

T-f%> (S28) . *"»^Cdigi d«PC digi d_ma x&Tfcfc« 

[0 13 8] 

Xf^S2 Hll 0 K^StL* i ? fcr-"7*/i'£#HBL, *^>^Cd i 

g i d ^WJSi'*SEM-^D I G I D«>4-BHi****o 
[0139] 

Xx7^S 3 OfcfcWC, SMI GBASE, «jEfcD I GOP. * X. V D 
IGID£UD#L, I G LOG **ffi-r*o 

[0 14 0] 

fi> 1 5£<&*9>*fcO-9-'f ^/^HfrStL&o 

7-S 3 2K&^X, m&ftMP c y IK, 1 <ky J ^ ° ATVfS 3 3 K& 

V>T % g^tfi'ffiP c y IK, 2 #C 7 * * 3Sffl & o 

(S35). 3 6 ^^v^T> »^7V^W, TDCf9 0 SfC 

tozfrZifrtmrntZo TDct9 o&K%t>is. i&-7 4)i>?<Dmi3mz*r>y°v> 

** } ) KUM1-& (S 3 7) o 
[0144] 

7°S 3 5-C-9->7V >^^tL«5) 2 ^7^f Offi^C 2-cos 2) „ *3 J: 
tf^^y 7*S 3 7 K^T^V/V V^StL* 1 <0ffi;tf C 1 • c o s (0 l) 

fi> tH 1 9 0^f5> 7*S2 1 Ki££tL&o 
[0 14 5] 
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[0 14 6] 

°[H2] £ jfttifcl*»HW*POJRa*KW-r**:i60H« 
[113] ^OfPJ^-fli&W^d. ^IW^fW^D^H, 

[0 4i ios^o-^w-^^ ^^o^-fi^^jc-r-sv^ y^/F-riio 

[15] ^^©ffflffcfSfrtBEfcwH'SSr^i-Blo 

[mil] £<&s&wo-#E*fe«K:fi£^ ^mm^x^^'xmmomm^um-r^tz 

[HI 3] £O|&|J§o--^i&0Ifc:ft^ IwlSei-^^^^^^Olo^fiJMS^ife 

•rafi * mM -r & it & <r> m „ 

[hi 4] z.<D$>m<n-mMmK'$L7, ^n^M.mm^^^^M^^m 0 

[Hi 6] *SfcSjAcl*«^©7-f- bv*? ^fW^^HifeU^v^^-OH^^^lffi 

[hi 7] z<D§&m<7>-Mnwi-$£7, MMgi'Xftffl^<7>7 * - ys*? ?MM*nM 
[hi 8] ztDftwo-mmm-Qti, ^>xnnmm<o^^y^-^>^-tyu- 
[hi 9] zv&mn-mMm^fei. n&L&'xnw^w <t - K'<y *f$m*w+ 

70-ft- ho 

[0 14 7] 

1 ECU 

2 z^yyy 
1 5 
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[13 8] 
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[HI 01 
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Cdigid_i 
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[113] 



Pmi act 




(DIGID=0) 



[HI 4] 



EIGOP(k) 




EIGOP(k-l) 
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[mi 5] 



EIGOP 




— — > X 



[016] 
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HBS<D 

Pmi act 

(kPa) 
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1 9] 
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